In geotechnical field,
Introduction
Over the last decade, Sarawak has undergone rapid development with the aim to reach the 2020 vision as high income country. A wide area was developed for the improvement of economy including the peat soil areas. Peat land in Malaysia is reported around 2.5 million hectares [1] . Sarawak has the largest peat area with 16,500 km 2 and the peat deposits in 89% of these areas are more than 1m in depth [2] . In Sarawak, most of the peat soil deposits are located at the delta and stretching inland along the riverine of the Samarahan-Sadong, Lupar-Saribas, Rajang, Baram and Limbang river system. Peat is described as naturally occurring, highly organic substance which derived primarily from plant materials [3] . Generally, peat soils are found to be high moisture content, high acidity and low strength. However, different types of forest will influence the biophysical and chemical properties [4] . In fact, types of forest determined the type of peat deposit formed. The forest types in Sarawak can be broadly into four types which are Mixed peat swamp forest, Alan Bunga, Alan Batu and Padang Alan forest. Besides it, human activities could also affect the chemical and physical properties of the peat soil [5] .
Soil is made up of the heterogeneous mixture of the gases, solid, and liquid. Soil solid phrase is mixture of inorganic and organic matter which have different chemical composition. In this solid phrase, inorganic and organic will have different particles with the different sizes, shapes and the component. For the different types of the minerals, there will have different types of the crystallite. Different shape or formation of the crystal will giving different physical charateristic, such as the hardness, pore sizes of the soil. Besides that, different chemical components will have different combination, this will leading to different structures and giving the different chemical reactivates. So there are importance that to determine out the geochemical in soil to an understanding practical
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Submitted: 2014-08-01 ISSN: 1662-7482, Vols. 773-774, pp 1417-1421 Revised: 2014-11-13 doi:10.4028/www.scientific.net/AMM. 773-774.1417 Accepted: 2015-02-24 © 2015 Trans Tech Publications Ltd, Switzerland Online: 2015-07-15 environmental problems [6] . The geochemical properties of four districts of Sarawak were reviewed in this paper, namely Sibu, & Dalat of central Sarawak, and Bintulu & Miri of northern region of Sarawak. The areas were reported to undergo different human activities in which Sibu site was timber harvesting site at Igan, Dalat site was sago plantation, Bintulu site was oil palm plantation and Miri site was the original forest (Loagan Bunut National Park). The geochemical properties of the areas reported by the researchers [7, 8, 9, 10, 11] were compared and analysed. The correlation in between the geochemical properties of the peat soil and the land use/land activity is further discussed.
Materials and Methods
Peat soils originated from four different districts/region of Sarawak, namely Sibu, Dalat, Bintulu and Miri were reviewed in this paper. The peat soil samples were taken at 0 -0.3m depth at site by utilizing peat auger. The samples were dried up at 50 o c and grinded to pass sieve aperture of 2mm [12] . Four geochemical properties (pH, Total Carbon, Total Nitrogen, and Organic matter) and physical properties (bulk density) were analysed in this paper. The respective standard/ guidelines utilized were highlighted here. The pH test was determined by the method outlined in soil sampling and analysis handbook [13] while the soil organic matter and total carbon were analyzed by using loss on ignition method [14] . For the soil, the Total Nitrogen was determined by using the Kjeldahl method [15] . In a total soil nitrogen analysis a soil sample is first digested in Kjeldahl flask to convert all organic nitrogen into inorganic ammonium. Ammonia distillation was using concentrated sulfuric acid. Sodium or potassium hydroxide is using to increase the boiling point of the sulfuric acid. After that washing by using soap and water, amount of ammonium was calculated by difference. [16] Results and Discussion It is reported that amount of the total carbon in the soil is related to its soil organic matter occupied in soil [17] . Based on the graphs, the total carbon of peat soil from different districts has not much different. The total carbon is found to fall in the range of 47% to 49%. In terms of soil organic matter, peat soil from Miri was found to be the lowest which is 74.59% and coincidentally its total carbon is also reported to be the lowest in this case. The peat soil samples from Miri were originally from the Laogan Bunut National Park, which still remain undeveloped while other sites are developed [11] . Human activities such as timber harvesting and plantation will cut off the trees, branches and leaving it on the ground and decomposed [18] . Normally, the total carbon is reported to be correlated with the soil organic matter [19] . However, the total carbon of peat soil samples from Bintulu and Miri were not much different even though the organic matter contents were significantly different. Hence, it is believed that soil organic matter at the Bintulu site is not 100% contributed by the carbon content and should be also contributed by other minerals such as potassium, sodium. This is because the agricultural activities will normally associated with fertilizing [18] . Fertilizers will supply different minerals to the peat soil while Miri site is a natural forest and do not have any human activities at that area.
Higher contents of total nitrogen in secondary forest peat soil could be related to its genesis or the origin of the parent materials and the water management [19] . For the timber harvesting and plantation sites, the total nitrogen will be lower than the secondary forest because of initial land clearance, water table management, fertilizer application and liming. After the harvesting activities and land clearance activities, the water table decreased. This condition promotes more oxygen in the soil space and hence increases decomposition rate [14] . Laogan Bunut National Park is reported to be Padang Alan forest. The Padang Alan forest is reported to fibrous and much less decomposed peat, therefore is the most porous [21] . More porous will affect the water movement, therefore it will affect the total nitrogen in the peat soil.
Conclusion
Characteristics of the peat soil from different districts vary because of the human activities and its land use. Plantation and land clearance will give the effect to the peat soil. Furthermore, different types of the forest will also have different peat soil characteristic.
Applied Mechanics and Materials Vols. 773-774 1419
